To investigate the involvement of RhoA/Rho kinase (ROCK) signal transduction pathway in dexamethasone (DEX)-induced changes in aqueous outflow.
Methods:
The effect of DEX on the RhoA activation was evaluated by pull-down assay in porcine trabecular meshwork (TM) cells and monkey Schlemm's canal endothelial (SCE) cells. Outflow facility was measured by perfusion study on porcine anterior organ cultures with the treatments of DEX and/or Y-27632, a selective ROCK inhibitor. Barrier function of cultured SCE cells on micropore filter was evaluated by measurements of transendothelial electrical resistance (TEER). The distributions of junctional proteins and F-actin on SCE cells exposed DEX and Y-27632 were confirmed by immunofluorescence. Collagen type 1 α1 chain (COL1A1) and collagen type4 α1 chain (COL4A1) mRNA expression level was evaluated by quantitative real-time RT-PCR in TM cells treated with DEX and Y-27632.
Results:
The mean (± standard error, SE) relative RhoA activities after the treatments with 100nM DEX were 1.63 ± 0.26 and 1.58 ± 0.06 times of the controls in porcine TM cells and monkey SCE cells, respectively. Perfusion with 100 nM DEX for 24 hours significantly decreased outflow facility by 31.9 ± 14.3% compared with control (p = 0.036), but not with 50 µM Y-27632 in addition to DEX (p = 0.884). The outflow facility remained decreased with DEX treatments during the experimental period, 7 days. TEER of the SCE-cell monolayer was significantly increased by 100 nM DEX for 3 days (48.6 ± 6.4% change from baseline, p < 0.001) compared with control (12.8 ± 6.8%), whereas 10µM Y-27632 diminished the effect of DEX. ZO-1 was localized on the plasma membrane in SCE cells. A slight increase in intensity of ZO-1 staining was observed in DEX treated SCE cells. Y-27632 disrupted ZO-1 expression in DEX treated SCE cells. In TM cells with the DEX treatments for 24 hours, the mRNA expression of COL4A1 increased 2.1 ± 0.24 times of controls (p = 0.02), but the combination of Y-27632 with DEX treatments inhibited the changes. In contrast, expression of COL1A1 mRNA was not changed by DEX and Y-27632.
Conclusions:
These results suggest that the activation of Rho/ROCK pathway in TM and SCE cells are involved in the mechanisms of DEX-induced changes in aqueous outflow.
